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NETHERLANDS STANDARDS 


Reference 

No. 


NL 1 


NL 2 


NL 3 


NL 4 


NL 5 


NL 6 


NL 7 


NL 8 


Standard Title 

No. 


NEN 2687 


NEN 1089 


NEN 3661 


NEN 2686 


NEN 3660 


NEN 1087 


NPR 1088 


NPR 1019 


Air leakage of dwellings - 
Requirements - (Draft). 
(Luchtdoorlatendheid van 
Wongningen)-Elsen NNI 1987. 

Ventilation in school buildings 
Requirements. 

(Ventilatie van Schoolgebouwen) 
Elsen. NNI 1986 

Window frames -Air permeability, 
water tightness, rigidity and 
strength. 

(Gevelvullingen 
Luchtdoorlatendheid, 
Waterdichtheid stiffheid en 
sterkte) Elsen NNI 1988. 

Air leakage of buildings - 
Method of measurement. 
(Luchtdoorlatendheid van 
gebouwen Meetmethode) NNI 1988. 

Window frames - Air 
permeability, rigidity and 
strength. Methods of test. 
(Gevelvullingen 

Luchtdoorlatendheid, stiffheid 
en sterkte 

Beproevingsmethoden.) NNI 1988 

Ventilation in dwellings. 
Requirements. 

(Ventilatie van Woongebouwen) 

NNI 1979+ amendment 1981. 

Ventilation in dwellings: 
Indications and examples for 
constructional performance of 
ventilation supplies 
(Ventilatie van Woongebouwen 
Praktijtichtlijn) NNI 1975. 

Ventilation in school 
buildings... 

examples of construction based 
on NEN 1089 

(Ventilatie van Schoolgebouwen 
Voorbeelden van bouwkurdige 
oplossingen, afgestemd op) NEN 
1089. 
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NETHERLANDS 


Ref: NL 1 


Standard NEN 2687 dated November 1987 

Air Leakage of dwellings - Requirements (Draft) 


This standard only applies to dwellings, but work is currently 
taking place for commercial buildings (NEN 2688). ; V 
The envelope airleakage rate at 10 Pa, is defined according to 
the type of ventilation system. 

The systems are categorised A,B,C,D, as laid down in standard 
NEN1087. (also as NEN 1089) See Table 1. 

Table 1. 


Class 

Ventilation System 
following standard NEN 1087 

1 

Natural Ventilation 
(System A) 

Natural supply with mechanical extract 
(System C) 

2 

Mechanical supply and natural extract 
(System B) 

Mechanical supply and extract 
(System D) 


Table 2 outlines the maximum permitted air leakage at an applied 
pressure of 10 Pa while Table 3 lists the minimum permitted 
leakage. 


(NJ 

U1 

o 


o 

-C 

On 

LH 

NJ 
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NETHERLANDS 


Ref:NL.l 


Table 2 . Maximum Recommended Air Leakage 


Class 


Building Volume 
m3 

Flow Rate at 

10 Pa 


Greater than > 

Less than < 

M3/hr 

1 

- 


250 

100 


250 


500 

150 


500 


- 

200 

2 

- 


250 

50 


250 


- 

80 


Remarks: It is advisable to have a minimum flow rate for 

hygiene (if ventilation system is switched off). 
Also natural ventilation shafts can be subjected 
to back draft if the facade of the building is too 
tight. Minimum airleakage levels are recommended 
as in Table 3. 
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NETHERLANDS 


Ref:NL.1 


Table 3 . Minimum recommended air leakage. 


Class 

Building Volume 
m3 

Minimal 

Flow rate at 10 
Pa 


Greater than> Less than< 

m3/hr 

1 

250 

30 


250 500 

50 


500 

50 


A further Table in the standard gives comparison of flow 
rates at 10 Pa pressure difference compared with 50 Pa and 
with an equivalent leakage area. 

Appendix C of the Standard gives a method to estimate 
ventilation and energy losses on the basis of airtight 
values. 

It also discusses the influence of window opening on these 
losses. 


NETHERLANDS Ref: NL 2 

Standard NEN 1089 dated October 1986 

Ventilation in School Buildings - Requirements 

This standard applies to any building or part of a building 
used for educational purposes, and is based on hygiene 
requirements and carbon dioxide concentrations. 

The fresh air requirements of 5.5 dm3/S/pupil is the minimum 
ventilation rate which approximates to a carbon dioxide 
concentration of 1200 parts per million. 

Additional requirements are listed in Table 1. 
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Table 1 : Ventilation Demands for Different Rooms 


Ref:NL.2 


Space 

Air Volume Flow 

Renarks 

Classroan 

5.5 dm3/s per pupil 

Refer 4.1 & 4.2.1.2 

School 

Workshops 

10 dm3/s per pupil 

Local mechanical 
provisions for removal 
of air pollutants. 

Refer 4.1 & 4.2.1.2 

Fire Cupboards 

200 dm3/s per m2 
of open area 

At least by 
mechanical extract. 

Gymnasium 

1 dm3/s per m2 
of floor area 


Administrative 

Office 

10 dm3/s per person 

Refer 4.1 & 4.2.1.2 

Staff Roam/ 

Meeting Rocm 

15 dm3/s per person 

At least by 
mechanical extract. 

Refer 4.1 & 4.2.1.2 

Community Roan 

Floor area<1.5 m2 per person 
Floor area>1.5 m2 per person 

6 dm3/s per m2 floor area 

3 dm3/s per m2 floor area 

Refer 4.1 & 4.2.1.2 

Kitchen < 10 m2 
(Not classroan) 

21 dm3/s 

For kitchens more than 

10m2 expert advice is 
| required. 

j 

wc 

7 dm3/s per toilet cubicle 

i 

Washroom 

14 dm3/s per shower 

7 dm3/s per tap 

Mechanical Extraction 
only. Refer 4.2.1.5 

Changing Roan 

3 dm3/s per m2 floor area 


Cloakroom 

1 air change per hour 


Stairways/Corridors 

1 air change per hour 

| 

Meter-Roan 


Refer 4.2.1.7 

Boiler Rocm 


Refer NEN 1078 & 

NEN3028 

Elevator Shaft 


Refer 4.2.1.6 

Must not be used as 
ventilation shaft 

Elevator for Fire Fighters 


Refer NEN 1081 

Lift Cabin* 

1 dm3/s per person 

Refer 4.1 & 4.2.1.2 


* Though the elevator shaft might not be used as a ventilation duct (see 4.2.1.6), 
yet the ventilation-demand of the liftcabin will be reached because of the air 
volume of the elevator shaft being much greater than the air volume of the lift 
cabin, and because of the air exchange through cracks of the shaftdoors. 
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NETHERLANDS 


Ref NL 2 


Tables 2 and 3 show the suitability of types of ventilation systems 
for different rooms in both low and tall buildings. 

Table 2. Ventilation Systems for Rooms in Low School 
Buildings 

(less than 13m to floor level) 


Room Tvoe 

Room Location 


Ventilation Svstem ! 



A 

B 

c 

D 

Class room 

facade 

* 

* 

** 

*** 


internal 

X 

* 

X 

*** 


facade 

* 

X 

* 



internal 

X 

X 

X 


Gymnasium 

facade 

X 

X 

* 

*** 

shower/ 
changing room 

internal 

X 

X 

** 

*** 

Study/office 

facade 

★ 

** 

** 

*** 

commonroom 

internal 

X 

** 

* 

*** 

Public/ 

facade 

* 

★ 

** 

*** 

common areas 

internal 

X 

* 

X 

*** 

Kitchen 

facade 

* 

X 

** 


(under 10m2) 

internal 

X 

X 

* 

*** 

W C 

facade 

* 

X 


— 


internal 

* 

X 



Cloakroom 

facade 

* 

X 


*** 


internal 

* 

X 


*** 

Staircase/ 

facade 

* 

★ 

** 

*** 

corridor 

internal 

* 

★ 

* 

*★* 


x not satisfactory 

* satisfactory 

** more than satisfactory 

*** good 
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NETHERLANDS 


RefINL.2 


Table 3. Ventilation Systems for Rooms in Tall School 
Buildings 


(greater than 13m to floor level) 


Room Type 

Room Location 

Ventilation 

System 1 



A 

B 

c 

D 

Classroom 

facade 

* 

X 

* 

*** 


internal 

X 

X 

X 

*** 

Gymnasium 

facade 

X 

X 

* 

*** 


internal 

X 

X 

X 

*** 

Gymnasium/ 

facade 

X 

X 

* 

*** 

shower/changing 
boom 

internal 

X 

X 

** 

**★ 

Study/office 

facade 

X 

* 

** 

*** 

common room 

internal 

X 

★ 

it 

*** 

'Public/ 

facade 

X 

X 

it 

*** 

•common areas 

internal 

X 

X 

X 

*** 

jKitchen 

facade 

X 

X 

** 

*** 

: (under 10m2) 

internal 

X 

X 

* 

*** 

W C 

facade 

X 

X 

*** 



internal 

X 

X 

*** 

— 

Cloakroom 

facade 

* 

X 

** 

*** 

i 

internal 

* 

X 

** 

*** 

Staircase/ 

facade 

* 

** 

** 

*** 

corridor 

t 

internal 

* 

* * 

it 

*** 


x not satisfactory 

* satisfactory 

** more than satisfactory 

*** good 
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NETHERLANDS 


Ref: NL 3 


Standard NEN 3661 dated August 1988 

Window frames - Air permeability, water tightness rigidity and 
strength. 


Recru i rements 

In this latest issue the Table in the standard has been revised, 
and now gives air leakage through cracks in windows according to 
exposure level in 4 classes of test pressure for which the 
average leakage rate must not exceed 2.5 dm3/S per metre length 
of crack (Table 1). In addition there is a further requirement 
that the local leakage along any 100mm section of frame, should 
not exceed 0.5 dm3/s at the prescribed test pressures. 


Table 1. Test Pressures for Different Window Categories for 
Which Air Leakage Must Not Exceed 2.5 dm3/s/m 


Height of building in which 
the window is located (M) 

Exposure 

Pressure difference 
Pa j 

15 

Normal 

75 

40 

Normal 

150 

100 

Normal 

300 

15 

Coastal 

300 

40 

Coastal 

300 

100 

Coastal 

450 
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NETHERLANDS 


Ref:NL.4 


Standard NEN 2686 dated July 1988 

Air leakage of buildings - Method of measurement. 


This is a pressurisation test method originally devised for 
dwellings but applies to buildings or parts of buildings up to 
3000 m 3 volume, set by the practical limitation of fan 
capacities. 

Tests should only be carried out when the natural pressure 
differential between inside and outside the building does not 
exceed 5 Pa. The equipment required to produce the pressure 
differences, and the instruments necessary to cover the range 
from 5 to 100 Pa is called for. For flow rates, the measuring 
accuracy in the range from 0.03 to 1.5 m 3 /s should be within 
5%. 

Diagrams showing the configuration of the buildings and the 
way the test should be conducted is given. 

Flow rates must be measured between certain pressure ranges to 
give a minimum of 5 points (see Table 1) 

Table 1 . Number of Measurement Points Required Per Pressure 
Interval 
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NETHERLANDS 


Ref.NL.4 


The results must be presented in accordance with the given 
standard reporting format, and can be shown graphically, but 
the final result is a flow rate through the envelope at a 
pressure difference of 10 Pa. 

For convenience an equivalent leakage area can be calculated 
using the equation 


4.. g-'fr, 

1000.2 Vn 

where: 

A* ** equivalent opening area (m 2 ) 
C = flow coefficient dm 3 /(s. Pa 1/n ) 
p = density of air (kg/m 3 ) 
n = flow exponent 


This standard is specifically aimed at Architects, and 
examples of applications in its use are included. 


NETHERLANDS Ref:NL.5 

Standard NEN 3660 dated July 1988 

Window frames - Air permeability, rigidity and strength 

Methods of test. 

There has been no change to the basic requirements of this 
standard since the previous issue of 1975. 
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NETHERLANDS 


Ref: NL 6 & 7 


Ventilation requirements are documented in three standards. NEN 
1087 (NL 6) gives minimum ventilation requirements for dwellings 
as 7 dm 3 /s/person. It also sets out recommended ventilation 
rates for individual rooms in relation to floor area. NPR 1088 
(NL 7) translates these flow requirements into openable window 
areas and size of ventilation ducts (see Table below). Most 
houses in the Netherlands are naturally ventilated, except for 
buildings above 13m tall which are required to have mechanical 
extract systems. 


Table Minimum ventilation requirements for dwellings 
according to NEN 1087 and NPR 1088 


Room 

Air Flow per 
person [1] 

Minimum ventilation 
openings [2] 

Living Room 

21-42 

0.02-0.04 

Kitchen 

21-28 

0.02-0.03 

Bathroom & W.C. 

14 

0.01 


[1] Refers to NEN 1087 

[2] Refers to NPR 1088 


New Developments 

Whole Building Regulations are to be changed and will become 
mandatory. Measurement Standards will be enforced, and minimum 
standards will be a legal requirement. 

Guidelines covering new laws are being produced especially in 
relation to the Standard on the requirements for the ventilation 
of dwellings NEN 1087. 

Multiblower door pressurisation testing is one of the options 
being considered for assessing ventilation system performance. 


NS 

O 
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